Hydroxonium hydrate tris(2,4,6-triamino-1,3,5-triazin-1-ium) bis[bis(pyridine-2,6-dicarboxylato)cuprate(II)] pyridine-2,6-dicarboxylic acid hexahydrate
The reaction of copper(II) nitrate hexahydrate with pyridine-2,6-dicarboxylic acid (pydcH 2 ) and 2,4,6-triamino-1,3,5-triazine (melamine) in aqueous solution in a 1:2:2 molar ratio gave the title compound, (H 5 O 2 )(C 3 H 7 N 6 ) 3 [Cu(C 7 H 3 NO 4 ) 2 ] 2 Á-C 7 H 5 NO 4 Á6H 2 O. The hydroxonium hydrate (H 5 O 2 ) + , also known as the Zundel cation, resides on a twofold rotation axis. The O-H distance is 1.274 (14) Å , the OÁ Á ÁO distance is 2.518 (5) Å , and the O-H-O angle is 162 (8) . One of the melamine H + cations, the uncoordinated pydcH 2 , and two water molecules also reside on crystallographic twofold axes. The Cu II atom has a tetragonally distorted octahedral coordination environment. The structure features extensive hydrogen bonding, with 21 distinct interactions. There is also a centrosymmetric C OÁ Á Á interaction with an OÁ Á Ácentroid distance of 3.288 (3) Å . The structure is similar to a mixedvalence manganese(II/III) structure but shows interesting differences in the metal-atom coordination. One of the water molecules is equally disordered with respect to a twofold axis. Sharif et al. (2006 Sharif et al. ( , 2007 ; Zhang & Chen (2005) . For a nearly isostructural manganese(II/III) structure, see : Aghabozorg, Derikvand et al. (2008) .
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Experimental
Crystal data (H 5 O 2 ) (C 3 
Data collection
Bruker SMART APEXII diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0. Table 1 Hydrogen-bond geometry (Å , ). 
Comment
We have previously reported a proton-transfer system using pyridine-2,6-dicarboxylic acid (pydcH 2 ) and 2,4,6-triamino-1,3,5-triazine (melamine, also called tata), (melamineH) 2 (pydc) . We also reported some complexes of this system Aghajani et al., 2006; Sharif et al. 2007; . In the title compound, melamine is mono-protonated, but it is also known to form (melamineH 2 ) 2+ salts with trifluoroacetic acid (Perpétuo & Janczak, 2006) , oxalic acid (Zhang et al., 2005) , and other strong acids. For more details and related literature see our recent review article .
The formula unit of the title compound is depicted in Fig. 1 Table 2 ).
A centrosymmetrically related C=O···π interaction between C=O groups and centroids of aromatic rings of pyridine-2,6-dicarboxylate is shown in Fig. 2 . With regard to the overall packing, the space between layers of [Cu(pydc) 2 ] 2-anions is filled with (melamineH) + cations and pydcH 2 molecules (Fig. 3) . In fact, the layers involving the Cu II complex are bridged by (melamineH) + cations via extensive hydrogen bonds ( Table 2 ).
The title compound is related to the recently published structure of (H 5 O 2 )(melamineH
(pydcH 2 )
. 5H 2 O (Aghabozorg, Derikvand et al., 2008) , in which charge balance is achieved by conversion of one of the water molecules to a hydroxide. The Mn-O and Mn-N distances are longer than those of the Cu complex and there is no evidence of Jahn-Teller distortion. There are also differences in the angles about Mn that indicate a distortion away from octahedral towards tetrahedral geometry.
supplementary materials sup-2 Experimental
The title compound was produced by the reaction of Cu(NO 3 ) 2 .6H 2 O (145 mg, 0.5 mmol), pyridine-2,6-dicarboxylic acid, pydcH 2 , (100 mg, 1 mmol) and 2,4,6-triamino-1,3,5-triazine, (melamine) (110 mg, 1 mmol) in water (50 ml). Blue crystals of the title compound were obtained by the slow evaporation of the solvent at room temperature.
Refinement
All hydrogen atoms were initially located in a difference Fourier map. H atoms on C were refined with a riding model, 
Special details
Experimental. The crystals cracked when cooled to 90 K so the data was collected at 180 K. 
